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Chpter  (2) 

Solar heating panales 

1- Flat-plate collectors are special type of heat-exchangers 

2.Energy is transferred to fluid from a distant source of radiant energy 

3-Incident solar radiations is not more than 1100 W/m2and is also variable 

4.Designed for applications requiring energy delivery up to 100°C above ambient temperature. 

 

Design of Flat-Plate Solar Collectors and Solar Energy Heating Systems 

Simple liquid-type flat plate collector is illustrated in Figure, it consists of 

1- a black absorber plate whose absorptivity for solar radiation is near unity. 

2- A selective absorber coating of low thermal emissivity is deposited on the plate. 

3- The plate is fitted with tubes or canals so that 

 a transfer liquid can extract the heat produced in the Plate when solar energy is absorbed. For 

air-type collectors, forced ducts are affixed to the plate and air is circulated either by or natural 

convection. The plate is placed in an airtight insulated Container and covered with a glazing. 

Back and side thermal  losses are usually negligible when compared with front losses through the 

glazing. 

 The basic parameter to consider is the collector thermal efficiency. This is defined as the ratio of the 

useful energy delivered to the energy incident on the collector aperture. The incident solar flux 

consists of direct and diffuse radiation. While flat-plate collectors can collect both, concentrating 

collectors can utilize direct radiation only if the concentration ratio is greater than (10). 

 Heating panels can be classified as either active or passive according to whether a pump (or a 

blower) or natural convection is used to circulate the fluid. We address ourselves to active,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) typical flat plate collector showing transfer pipes (dashed lines) under the absorber plate.  

(b) A cross-sectional view of the same flat plate. 
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